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© A method of positioning an ophthalmic lens in a 
holder (14) forming a concave recess (12). including 
the steps of conducting a fluid solution containing a 
surfactant into the recess, placing the ophthalmic 
lens (16) in the recess, and positioning the holder so 
that gravity forces the lens into a predetermined 
position in the recess. The carrier and the lens may 
then be transported to a lens inspection position. 
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where the lens may be inspected to determine if It is 
acceptable for consumer use. The surfactant re- 
duces the friction and the hydrophobic attraction 
between the ions and the surface of the holder 
forming the recess, helping to insure that the lens is 
pulled into the desired, predetermined position in the 
recess. 
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BACKGROUND OF THE INVENTION 

This invention generally relates to methods of 
handling ophthalmic lenses, and more specifically 
to methods for positioning or centering ophthalmic 
lenses, such as contact lenses, in a carrier or 
holder. 

Contact lenses are, typically, made with a high 
degree of precision and accuracy. Nevertheless, on 
rare occasion, a particular tens may contain some 
irregularity; and, for this reason, contact lenses are 
inspected before sale to the consumer to be cer- 
tain that the lenses are acceptable for consumer 
use. 

Contact lenses may be inspected by placing 
the lenses on transparent carriers or holders and 
transporting the carriers or holders to a lens in- 
spection station. At that station, light Is transmitted 
through the lenses and focused on a screen to 
produce images of the lenses thereon. The lens 
images are then observed or analyzed, either by a 
person or by automated image processing equip- 
ment, to determine if the lenses are acceptable. 

When automated equipment is used to analyze 
the image of a lens, it is important that the lens be 
positioned relatively precisely In a preset location 
at the lens Inspection station. This, in turn, re- 
quires, first, that the lens carrier be positioned In a 
given location at the lens inspection station, and 
second, that the lens be precisely positioned in a 
particular location in the carrier. This latter objec- 
tive is generally achieved by providing the carrier 
with a concave recess or bowl and placing the lens 
in that recess so that gravity tends to force the lens 
downward in the recess, Into a predetermined, nor- 
mally centered position therein. Typically, the re- 
cess contains a smalt quantity of a fluid solution, 
such as defended water, to help keep the lens 
moist and this solution also helps the lens slide 
down the recess. 

When deionlzed water is used In the carrier 
recesses, friction or hydrophobic attraction between 
the contact lens and the surfaces of the carrier that 
form the recesses may occasion ally prevent the 
lenses from moving or sliding completely into the 
desired, predetermined positions. For example, in 
one known process, contact lenses are formed 
from a liquid hydrogel monomer, which is polymer- 
ized in the presence of an inert diluent such as 
boric acid ester, as described in U.S. Patent No. 
4.495,313. The inert diluent fills up the spaces in 
the hydrogel lens during polymerization, and the 
diluent is subsequently exchanged for deionized 
water during a hydration process. 

After this hydration process is completed, small 
amounts of the acid groups may remain on the 
tens surface. When the tens is placed inside the 
recess of the tens carrier, these acid groups may 



cause the lens to stick to the surface of the bowl of 
the carrier. Without freedom of movement, the lens 
might not move completely into the desired pre- 
determined position. When this happens and the 
s lens is subsequently inspected using automated 
image processing equipment, the lens may be re- 
jected for being outside the field of view, or may 
otherwise be erroneously identified as irregular or 
imperfect 

TO 

SUMMARY OF THE INVENTION 

An object of this invention is to improve meth- 
ods for handling ophthalmic lenses, 
is Another object of the present invention is to 
help position ophthalmic lenses in predetermined 
locations in tens carriers. 

A further object of this invention Is to improve 
methods for inspecting ophthalmic lenses. 
so Still another object of this invention is to help 

center contact lenses in lens carriers. 

Another object of the present Invention is to 
use surfactants as centering agents for the inspec- 
tion of optical lenses, 
zs These and other objectives are attained with a 
method of positioning an ophthalmic lens in a hold- 
er forming a concave recess. The method includes 
the step of conducting a fluid solution containing a 
surfactant into the recess, placing the ophthalmic 
ao tens in the recess, and positioning the holder so 
that gravity forces the lens into a predetermined 
position in the recess. The carrier and the lens may 
then be transported to a lens inspection position, 
where the lens may be inspected to determine if it 
35 is acceptable for consumer use. 

In this method, the surfactant reduces the fric- 
tion and retards the hydrophobic attraction between 
the lens and the surface of the holder forming the 
recess, helping to insure that the lens is pulled into 
40 the desired, predetermined position. Tween 80 has 
been found to be a suitable surfactant and accept- 
able results have been achieved with surfactant 
levels as low as twenty-five parts per million. 

Further benefits and advantages of the Inven- 
ts ton wilJ become apparent from a consideration of 
the following detailed description given with refer- 
ence to the accompanying drawings, which specify 
and show preferred embodiments of the invention. 

50 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates steps in a method embody- 
ing the present invention. 

Figure 2 shows a lens carrier in a lens inspec- 
ts tion station. 

Figure 3 is an isometric view of the lens car- 
rier. 

Figure 4 is a side view of the lens carrier. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In accordance with the present Invention, and 
with reference to Figure 1, a solution 10 containing 5 
a surfactant is conducted into a bowl or recess 12 
formed In a lens carrier 14, an ophthalmic tens 16 
is also placed in that recess, and the carrier is held 
or positioned such that gravity forces the lens into 
a predetermined position in the recess. The surfac- io 
tant reduces the friction between lens 16 and the 
surfaces 20 of carrier 14 that form cowl 12, helping 
to insure that the lens move into the desired, 
predetermined position. The surfactant is particu- 
larly useful if any minute quantities of any acid ts 
groups are on the lens 16. In such a case, the 
surfactant also reduces the hydrophobic attraction 
of the lens 1 6 and the surface 20, allowing the lens 
to slide or move more freely over that surface. 

• Any suitable surfactant may be used in the *o 
practice of the present invention. For example, the 
surfactant may be polyoxy ethylene 20 sorbitan 
monooteate. more commonly known as Polysor- 
bate 80, or tween 80 or tween 80k c . It has been 
found that the addition of tween 80 at a concentra^ zs 
tion as tow as 25 parts per million parts of solution 
allows lens 16 to move in carrier 14 without stick- 
ing. Larger amounts of the surfactant may be used, 
and for example, the weigh! percent concentration 
of the surfactant in the solution may be between so 
5.0% and 0.01%. The surfactant may be mixed in 
any suitable liquid, carrier, such as deionised water, 
to form solution 10, 

Preferably, the surfactant concentration in solu- 
tion 10 is in the lower end of the above-given as 
range, and for example, the surfactant concentra- 
tion may be below fifty parts per million parts of 
deiordzed water. Using the surfactant at this lower 
concentration helps to avoid, or to reduce, any 
foaming or bubbling of the surfactant in the solution to 
and helps to reduce subsequently the surfactant 
concentration betow a predetermined level. 

In addition* preferably, solution 10 is conducted 
into recess 12 before lens 16 is deposited therein, 
so that the lens is placed in the solution when the 45 
lens is placed in the recess. Moreover, preferably, 
solution 10 is conducted into recess 12 and lens 16 
is placed therein in, and as part of., an automated 
process and using automated equipment For ex- 
ample, carrier 14 may be moved along a predeter- so 
mined path, and solution 10 and lens 16 may be 
deposited in the recess at first and second pre- 
determined locations, respectively, on that path. 

With a preferred embodiment of this invention, 
carrier 14 is used to transport lens 16 into an 66 
inspection station, schematically shown at 22 In 
Figure 2, and to move the lens through that station 
while the tens is inspected, in station 22, a light 
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beam or pulse 24 is directed from-source 26 and 
through the lens 16, and the light beam is then 
directed and focused on a screen 30 to produce an 
image of the lens thereon. Preferably, screen 30 
includes an array of pixels, each of which gen- 
erates a respective one electric signal proportional 
to, or representing, the intensity of the light incident 
on the pixel. Those electric signals are then pro- 
cessed to determine if the lens is acceptable for 
consumer use. Any suitable procedure may be 
used to process or analyze the electric signals 
from the pixel array: and, for instance, suitable 
procedures are disclosed In copending patent ap- 
plication Nos. 993,756 and 995.281 . the disclosures 
of which are herein Incorporated by reference. 

After lens 16 is inspected, recess 12 may be 
washed or rinsed to remove, or at least substan- 
tially reduce, the amount of surfactant fn the re- 
cess. For example, the concentration of the surfac- 
tant may be reduced to about 3 x 10~ 7 g/ml. Any 
suitable procedure may be used to remove surfac- 
tant from recess 12, and for instance, acceptable 
procedures are disclosed in U-5. Patent 5.080,839 
and in EP-A-0 618 063. 

Various types of lens carriers may be used in 
the practice of this invention, and Figures 3 and 4 
illustrate a preferred embodiment of carrier 14 in 
greater detail. Carrier 14 includes a substantially 
planar first surface 32, and formed within this 
planar first surface is bowl or recess 12. which Is 
concave when viewed from the top of the carrier. 

Within the bowl 12 are contained a plurality of 
ribs 34 that are located near, but spaced from, the 
center of the bowl. These ribs may be used to help 
hold lens 16 in recess 12 as de-ioni2ed water is 
removed from the bowl 12. Preferably, the lens, 
when centered in recess 12, does not make con- 
tact with the ribs, and instead the lens touches only 
the center of the recess bottom at a point. With the 
ernbodiment of carrier 14 shown in the drawing, 
each rib 34 is 0.5 mm long and 0.025 mm wide, 
and each rib 34 Is located 3.0 mm from the center 
of bowl 12 and 6.0 mm from the end of its coWnear 
partner. 

The ratfus of curvature, r, of bowl 12 is larger 
than the radius of curvature of the ophthalmic lens 
16 to be placed therein, m this way, lens 16, when 
centered in bowl 12, touches the bowl at one point 
only, and the lens and bowl 20 do not have contact 
along an extended line or surface, which would 
create additional friction between the lens and the 
bowl and inhibit movement of the lens to the center 
of the bowl. 

Carrier 14 may be made in any suitable man- 
ner and from any acceptable material. For instance, 
the carrier may be formed from polypropylene in 
an injection molding process. Carrier 14 is de- 
scribed in further detail in copending application 
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No. 995,807, the disclosure of which is herein 
incorporated by reference. Also, a wide range of 
types and sizes of ophthalmic lenses may be em- 
ployed in the present invention. For example, oph- 
thalmic lens 16 may be a contact lens. 

While it is apparent that the invention herein 
disclosed is well calculated to fulfill the objects 
previously Stated, it will be appreciated that nu- 
merous modifications and embodiments may be 
devised by those skilled in the art, and ft is in- 
tended that the appended claims cover all such 
modifications and embodiments as fall within the 
true spirit and scope of the present invention. 

Claims 

1. A method of positioning an ophthalmic lara in 
a holder forming a concave recess, compris- 
ing: 

conducting a fluid solution containing a 
Surfactant into the recess; 

placing the ophthalmic lens in the recess; 

and 

positioning the holder so that gravity 
forces the lens into a predetermined position in 
the recess. 

2. A method according to Claim 1, wherein the 
concentration of the surfactant in the solution is 
about 25 parts/mi IKon parts of solution. 

3. A method according to CJaim 1, wherein the 
weight percent concentration of the surfactant 
in the solution is less than about 5.0. 

4. A method according to Claim 3. wherein the 
weight percent concentration of the surfactant 
in the solution is less than about 0.1 . 

5. A method according to Claim 1, wherein the 
surfactant is tween 80. 

6- A method according to Clafm 1, wherein the 
placing step includes the step of placing the 
lens in the solution in the recess. 



lens into the predetermined position against 
said surface. 

10. A method according to Claim 9, wherein the 
s positioning step includes the step of position- 

ing the holder so that gravity forces the lens 
into a predetermined, centered position in the 
recess. 

70 11. A method of inspecting an ophthalmic lens, 
comprising: 

providing a carrier having a concave re- 
cess; 

conducting a fluid solution containing a 
15 surfactant into the recess; 

placing an ophthalmic lens in the recess; 

positioning the carrier so that gravity 
forces the lens Into a predetermined position in 
the recess; 

20 moving the carrier and the lens to an in- 

spection station; 

conducting light through the lens; and 
analyzing the light conducted through the 
lens. 

25 

12. A method according to Claim n, further in- 
cluding the step of: 

after the conducting step, reducing the 
concentration of the surfactant in the recess to 
30 not greater than about 3 x 10~ 7 gym I of solu- 
tion. 

13. A method according to Claim 11, wherein the 
placing step includes the step of placing the 

as lens in the solution in the recess. 

14. a method according to Claim ii. wherein the 
weight percent concentration of the surfactant 
in the solution is less than about 5.0. 

40 

15. A method according to Claim 11, wherein the 
concentration of the surfactant in the solution is 
less than about 50 parts per million parts of 
solution. 

43 

16* A method according to Claim 15. wherein the 
concentration of the surfactant in the solution is 
about 25 parts/million parts of solution. 



7. A method according to Claim 1, further includ- 
ing the step of reducing the concentration of 
the surfactant in the recess to not greater than 
about 3 x 10~ 7 g/mi of solution. 50 

&. A method according to Claim 1. wherein the 
fluid solution also contains deioni2ed water. 



9. A method according to Claim 1, wherein the 65 
holder includes a surface forming the recess, 
and the positioning step includes the step of 
positioning the holder so that gravity forces the 
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(57) A method of positioning an ophthalmic lens ~m a 
holder (14) forming a concave recess (12). inducSng the 
steps or conducting a fluid solution containing a sur- 
factant into the recess, placing the ophthalmic lens (16) 
in the recess, and positioning the holder go that gravity 
forces the lens into a predetermined position in the 
recess. The carrier and the lens may then be trans- 
ported to a lens inspection position, where the lens may 



be inspected to determine if it is acceptable for con* 
sumer use. The surfactant reduces the friction and the 
hydrophobic attraction between the tens and the surface 
of the holder forming the recess, helping to insure that 
the lens is pulled into the desired, predetermined posi- 
tion in the recess. 
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